Focal adhesion kinase, paxillin, and bcl-2: analysis of expression, phosphorylation, and association during morphogenesis.
Cell adhesive mechanisms which determine tissue architecture during morphogenesis are tightly regulated and have an impact on apoptosis, cell migration, proliferation, and differentiation. Bcl-2 is a death repressor that protects cells from apoptosis initiated by a variety of stimuli including loss of cell adhesion. Utilizing the kidney as a model of an organ that undergoes three-dimensional development we demonstrate that bcl-2 directly associates with paxillin. Focal adhesion kinase (FAK)(p125) and paxillin(p68) were highly expressed and tyrosine phosphorylated during development but declined to low levels following renal maturation (postnatal day 20) in normal mice. The decline in the expression of p125 FAK and p68 paxillin occurred together with an increase in specific cleavage products of lower molecular weights. Mice deficient in bcl-2 are born with renal hypoplasia and succumb to renal failure as a result of renal multicystic disease. In kidneys from postnatal day 20 bcl-2 -/- mice, tyrosine phosphorylation of p125 FAK and p68 paxillin was not down-regulated. However, the level of expression was similar to that of normal mice. These results demonstrate that the developmentally regulated expression and phosphorylation of FAK and paxillin, in the presence of bcl-2, is necessary for normal morphogenesis. The interaction of paxillin with bcl-2 during nephrogenesis may provide an alternative to integrin(s) signaling through paxillin/FAK thus bypassing the need for adhesion-mediated survival during three dimensional morphogenesis. Dev Dyn 1999;215:371-382.